Abstract. In opportunistic delay tolerant network, a message is delivered to a destination node from a source node based on opportunistic routing protocol, since there is no guaranteed end-to-end routing path and most of the connections between nodes are temporary. In this paper, we propose an improved forwarding strategy in opportunistic network based on PRoPHET protocol using delivery predictability information. In the proposed protocol, if any node receives a message from another node, the value of delivery predictability of the receiving node to the destination node for the message is recorded as previous delivery predictability. Then, when two nodes contact, a message is forwarded if the delivery predictability of the receiving node is higher than both delivery predictability and previous delivery predictability of the sending node.
Introduction
In opportunistic delay tolerant network (DTN), a message is delivered to a destination node from a source node based on opportunistic routing protocol, since there is no guaranteed end-to-end routing path and most of the connections between nodes are temporary. Example scenarios for applying DTN include disaster environment, where infrastructure is destroyed and thus, communication should be carried out using sparsely distributed peer nodes. In DTN, when a node generates a message, it stores the message in its buffer and carries it while moving. Then, when it contacts another node opportunistically, it forwards the message to another node, if forwarding condition is satisfied. This kind of message delivery mechanism is called 'store-carryforward' mechanism [1] - [4] .
One of the representative opportunistic routing protocols for DTN is probabilistic routing protocol for intermittently connected networks (PRoPHET), which is standardized in IETF [5] . In PRoPHET, delivery predictability between two nodes, which is defined as a value between 0 and 1, is calculated based on contact history between them. The delivery predictability between any two nodes has its initial value and it is increased whenever they contact each other, and the delivery predictability decreases while there is no contact between them. Therefore, the value of delivery predictability varies depending on contact between two nodes and can be used to determine which node is more preferable to forward a message to a destination node.
In DTN, excessive message forwarding results in the waste of network resources. Therefore, delivery predictability is used to forward a message in PRoPHET. However, it is still necessary to limit the number of message forwarding in PRoPEHT more efficiently since buffer may overflow due to large number of forwarding, if the number of messages generated is significant. In this paper, we propose an improved forwarding strategy in opportunistic protocol based on PRoPHET protocol using delivery predictability information to efficiently disseminate messages.
Proposed Forwarding Strategy
In the proposed protocol, if any node receives a message from another node, the value of delivery predictability of the receiving node to the destination node for the message is recorded, which is defined as previous delivery predictability (preP) in this paper. Then, when two nodes contact, they exchange summary vectors. Then, a node with a message to send checks if the delivery predictability of the receiving node is higher than both delivery predictability and previous delivery predictability of the sending node, the message is forwarded. Otherwise, the message is not forwarded. By doing this, we add more restriction on forwarding than basic PRoPHET protocol, where only current delivery predictability is used for forwarding, and try to avoid excessive forwarding efficiently. In the proposed protocol, if a message has not been forwarded yet from a node which generated the message originally, message forwarding is carried out if the delivery predictability of the receiving node is higher than that of the sending node, similar to basic PRoPHET protocol, in order to promote the message dissemination, since the preP of the sending node is not defined yet in this case. A detailed flowchart of the proposed strategy is shown in Figure 1 .
Summary and Future Works
In this paper, we proposed an improved forwarding strategy in PRoPHET protocol using previous delivery predictability. In our future works, we will carry out a thorough performance analysis of the proposed strategy using simulation, from the aspect of delivery ratio, overhead ratio, and delivery latency, and compare the performance with PRoPHET protocol. 
